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(54) Combined control-t^po electronic component 



(57) There is provided a combined control-type 
etectronic compor^ent wliicli has a base made of resin 
to be installed on a circuit board. Installed on tlie base 
are a push switch unit, a rotary encoder unit which gen- 
erates signals when a roller is turned, and externally 
connecting terminals which transmit signals, outputted 
from the pusit switch unit and the rotary encoder unh, to 
the outside. The roller is supported by a stepped shaft 
virith a rotation axis disposed generally parallei to the 



surface of the circuit board. The stepped shaft is canti- 
levered to a base of a guide member, which in turn is 
supported by the base so that the roller can move in an 
orthogonal direction relative to the rotation axis of the 
stepped shaft When the roller is pushed, the guide 
member is displaced, which causes the push switch unit 
to function. 
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Description 

BACKGROUND OFTHE INVENTION 
Reldofthe Invmtion 

[0001 ] The present Invention relates to a combined 
comrot-typa electronic component, wher^ turning 
operation and pushing operation can be mads witii a 
single switcii. for the remote oontrolleis of various elec- 
tronic devices and the portable electronic devlcss sudi 
as portable telephones. 

Descrlptiort of the Related Art 

[00O2] Rg. S is B sectional side view of a rotary 
encocfer SO with a push switch, an example of the con- 
ventionaf combined control-type electric components. 
Fig. 9 is a sectional side view of the encoder, of which 
the operating knob is pushed in a horizontal direction. 
Fig. 1 0 is a partially sectional view of the rotary encoder 
SO with a push switch installed in an electronic device. 
[0003] As shown in Rg, 8, a rotary encoder unit 52 
and a push switch unit 53 are anranged with a pre- 
scribed spacing therebetween on a mounting plate 51. 
The push switch unit 53 is operated by pushing an oper- 
aUng knob 54 of the encoder unit 52 sideways. 
[0004] The rotary encoder unit S2 and the push 
switch unit 5^ are hereunder referred to as 'encoder 
unit 52" and 'switch unit 53,' respectively. 
[0005] The encoder unit 52 comprises: a box-^e 
case 65 of molded resin; elastic contact legs 57 extend- 
ing upward from thin metal plates 5B whteh are inserted 
In the bottom portion of tiie box-type case 65 when the 
case is molded; connecting terminals 56 extending 
downward from the skies of the metal plates 56; a cB^- 
Nice rotaiy body 61 of molded rasln which hes a radlal- 
terminai plate 60 on its back and of whk:h the center 
shaft 59 is so held that the rotary body 61 can turn hor- 
izontally about the center of the bottom of the box-type 
case 55; and a ltd ptate 52 to hold down the rotary body 
61 to prevent it from floating up. 
[0006] Made In the center shaft 59 of the rotary 
body 61 Is a hexagonal through hole 63, of whteh the 
cSameter is relatively small at its bottom portion 63A and 
expands gradually from there upward. The lower end 
64B of a connecting rod 64 is press-fitted lightly into the 
small-diameter lower end portion 63A of the through 
hole 63, the low "id 64B and the lower end portion 
- A being in pc ntact with each other, so that the 
connecting rod c- incline within a certain range but 
there is no play in tne diiection of rotation. The upper 
and lower ends 64A and 84B of the connecting rod 64 
are In the shape of a relatively large hexagon, and its 
middle portion 64C is like a straight rod of a relatively 
small diameter. 

10007] The i^er end 64A of the connecting rod 64 
protruding upward out of the through : 63 of the 



center shaft 59 of the rotary body 61 Is press-fitted 
Oghtly into a hexagonal hole 66 made In a column-like 
lower center portion 65 of the outier-pei1phery-op«at- 
ing-type disc-like operating Uaob 54 t&posed parallel to 

5 the rotary body 61 , the upper end 64A and the hexago- 
nal hole 66 being in pdnt contact with each other, so 
that the connecting rod 64 can Incline within a certain 
range but there is no play In 0ie diredton of rota^n. 
10008] Besides, the operating knob 54 is put on an 

10 upper case 67 of moMed resin which. In tum, Is placed 
on the top of the box-type case 55, and the column pop- 
Hon 65 of the operating knob 54 is fitted loosely into a 
central fiat-oval hole 68 of the upper case 67 so tnat the 
operating knob 54 can turn horizontally in a plane paral- 

IS iel to the rotary body 61 and move a certain distaroe 
horizontally on the straight lint i^^innecting the encoder 
unit 52 and the switch unit 53 
[0009] A U-shaped spring 89 is disposed between 
the peripheral groove 6SA of the column portion 65 of 

so the operating knob 54 and a wail portion 67A of the 
upper case 67. between the Hd plate 62 of the encoder 
unit 52 ■ the u^jercase 67. While the rotary encoder 
50 wit - ' push switch Is in Its resting state, the U- 
shapec ving 69 urges the operating knob 54 to a posi- 
es lion farthest from the switch unit 53 and prevents the 
operating knob 54 from floating up and coming off. 
[0010] A fixing metal part 70 joins the box -type case 
55 and the upper case 67 and fixes the encoder unit 52 
to a nwunting pteite 51. 

30 [0011] The switch unit S3 is fixed onto the mounting 
piate 51 so that an operating button 71 faces the 
encoder unit 52 end the back of tte switch unit 53 
comes In contact with a pushing-back wall 72 of the 
mounting plate 53. Connecting terminals 73 are drawn 

35 out downward from the switch unit 53. 

[0012] The reference numeral 74 Is a swrttch-drlving 
plate, which has. on its one end, a joining portion 74A 
which is fitted, from outside the U-shaped spring 69, on 
the column portion 65 for relaUve turning movement 

40 therebetween and, on the other end, a driving portion 
74B which Is in contact with the operating button 71 of 
the switch unit 53. 

[001 3] Next, the workings of the conventional rotary 
encoder 50 with a push switch will be described. 

45 [0014] As shown in Rg. 8, by applying force to the 
periphery 54A of the operating knob 54 In the tar gent 
direction shown in the Fig. 8 to tum it and the connect- 
ing rod 64. the disc-like rotary body 61 of the encoder 
unit 52 is turned about the center of the bottom of the. 

so box-type case 55 via the connecting rod 64. Accord- 
ingly, tiie elastic contact legs 57 slide on the radiaMer- 
minai plate 60 under the rotary body 61, keeping elastic 
contact with the plate, to generate pulse signals In 
accordance with the tum of the oper^ing knob 54. 

55 [0015] Atlhe time, the switch-driving pia- 4 does 
not tum because Hs Joining portton 74A is f. on the 
coL -in portion 65 for raiatlve turning moverm. there- 
beiv.sen. 
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[0016] The above pulse signats are transmitted 
from the elastic contact lags 57 through the connecting 
terminals SB to a drcult of a printed drcuit board 75 
(refer to Fig. 10} of an electronic device. 
[001 7] Then, when force is applied, as shown In Fig. 
9, to the periphery 54A of the dfsc-like operating knob 
54 in the direction of Hie straight line from the center of 
tiie operating knob 54 to the switch unrt 53 against the 
force of the U-shaped spring 69 urging the operating 
knob 54 away from the switch unit 53. the coiunnn por- 
tion 65 of the operating knob 54 is guided by the flat- 
oval hole 68 of the upper case 67 and the operating 
knob 54 and the switch-driving plate 74 rnove horizon- 
tally, the driving portion 74B of the sndtch-driving ptate 
74 pushes the operating button 71 to put the switch unit 

53 into working, and the signal thus generated is trans- 
mitted through tiie connecting terminals 73 to the circuit 
of the printed circuit board 75 ot the electronic device. 
[001 8] Atthe time, the connecting rod 64 Inclines, of 
which the upper and lower ends 64A and 64B Is press- 
fitted lightly into the h^agonal hole G6 of the column 
portion 65 of the operating knob 64 and the lower end 
63A of the through hote 63 of the center shaft 59 of the 
rotary body 61, respecth/e)y, as already described. 
[0019] When the pushing force on the disc-like 
operating knob 54 is removed, the elastic restoring force 
of the U-shaped spring 69 pushes the operatkig knob 

54 and the switeh-dr'ivlng ptate 74 back to their resting 
positions ^own in Fig. 8. At the same time, the con- 
necting rod 64 is returned into its erect state. 

[0020] Fig. 10 shows the conventional rotary 
encoder 50 with a push switch wi^ch Is installed In an 
electronic d^ce. The le^ 51 A under the mounting 
plate 51, tiie connecting terminals 58 of the encoder 
unit 52. and the connecting terminals 73 of the suvitch 
unit S3 are Inserted in and soldered to the holes 76, 77. 
and 78 of the printed cinzult board 75 of the electronic 
device, and the portion of the periphery 54A of the disc- 
iike operating knob 54 farthest from the switch unit 63 
protrudes out of an aperture of the casing 79. 
[0021] As described ^ove, the rotary encoder 60 
with a push syflritch is mounted on the printed circuit 
board 75 which Is disposed along the bottom 79A of the 
casing 79 of tiie electronic device, as shown in Fig. 10, 
so as to protrude a portion of the periphery 54A of the 
disc-like operating knob 54 out of the aperture made in 
a side of the casing 79 of the electronic device. Thus, 
the operating knob 54 is operated on the side of the cas- 
ing 79. Accordingly, when the rotary encoder 50 with a 
push switch is installed in a thin electronic device such 
as a remote controller or a portable telephone, there is 
re^ricton on the arrangement of parts because the 
disc-like operating knob 54 has to be ananged In a lim- 
ited space near a side the ca^ng of the el«:tronlc 
device. 

[0022] Beslctes, the freedom of desi^ of electronic 
devices Is often restricted for the limited space. 
[0023] Moreover, when one takes sutih a thin ^ec- 



tronic device in one^ hand, one usually does so by 
putting one's fbigers on both sides of the device. In this 
case, a finger touches inadvertently the operating knob 
54 protruding out of the casing of the device. Thus; the 

5 electronic device Is not handy to ftandle. 

[0024] Furthermffl^e, when the periphery 54A of the 
operating knob 54 Is pushed horizontally to operate the 
switch unit 53. the connecting rod 64 between the 
encoder unit 52 and the operating knob 54 inclines as 

TO shown in Fig. 9. Accordingly, the structure of the con- 
ventional combined control-type electronic part has to 
be complex. 

IP0251 In addition, it Is diffteult to assemble the 
rotary encoder 50 with a push switch, which raises Its 

15 manufachiilngcosL. 

[0026] Besides, the upper and lower ends 64A and 
G4B aie press-fitted lightly into the hexagonal hole 66 of 
the column portfon at a lower part of the operating knob 
54 and the lower end 63A of the through hole 63 in the 

20 center shaft 59 of the rotary body 61, respectively. 
Accordingly, to allow the connecting rod 64 to Incline 
smoothly ^d thereby allow the operating knob 54 to be 
pushed and moved horizontally smocrthly, there must be 
some slackness, or play, at the joint between the con- 

25 necting rod 64 and the encoder unit 52 and at the joint 
between the connecting rod 64 and the operating knob 
54. Howevo^ the press fitting mentioned above pre- 
cludes ^e possibility of the operating knob 54's smooth 
opsratlorL On the other hand, if some slackness, orptey, 

30 is given to the joints, the operating knob 54 can be 
pushed and moved smoothly, but the slackness, or play, 
directly means play ^ the turrung of the operating knob 
64. The play in tite turning of the operating knob 64 
causes tiie turning lag of Oie rotary bod^ 61 behind the 

35 operating knob 54. 

[0027] Thus, it Is difficult to secure both the stable 
horizontal niovement and the stable turn of the opeiat- 
tng knob 54. whnh reduces the reliability and spoils the 
operational smoothness of the rotary encoder 50 with a 

40 push switch, and gives a sloppy feel to the operator. 

SUMMARY OF THE INVBmON 

[0028] It is therefore an object of the present inven- 
ts tion to provide a combined control*type electronic ex- 
ponent which has large freedom of installation and 
relatively simple structure, is inexpensive to manufac- 
ture and excellent to operate, has high reliability, and 
can also be applied to combined control-^e electronic 
so components with rotary encoder units. 

[0029] As a first solving means for above problems, 
there is provided a combined control-type electronic 
device which has a base of an insulating material to be 
Installed on a circuit board. Installed on the base are a 
55 push switch unit; a rotary unit which generates signals 
when an operaGng member is turned; and externally 
connecting terminals which transmit signals, outputted 
from the push switch unit and the rotary unit, to the out- 
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side. The operating member le supported by a support- 
ir^ member with a rotation axis cHsposed generaNy 
parallel to the surface of the circuit board. The support- 
ing member is installed on and fixed to a guide member, 
which in turn is supported by the base so that the oper- 5 
ating menrtber can move in an orthogonal direction rela- 
tive to the rotetion axis of the supporting member. When 
the operating member is pushed, the guide member is 
displaced, which causes push switch unit to func- 
tion. JO 
[0030] As a second solving means, there is pro- 
vided the combined control-type electronic device, 
wherein the rotary unit has a contact member and a ter- 
minal plate which is disposed coaxially with the operat- 
ing member and on which a circuit pattern is formed, is 
The contact member slides on the circuit pattern, keep- 
ing elastic contact with it The contact member and the 
tenntnal piate move as a unit with the operating member 
when the op^ting member Is pushed. 
[0031] As a third sohnng means, there is provided so 
the combined control-type electronic device, wherein 
the contact member is installed fixedly to one end cf the 
operating member, the cimuit pattern Is formed on both 
sides ot the temnlnal plate and connected as prescribed, 
the contact member slides on the circuit pattern on one ss 
side of the terminal plate, keeping contact with the cir- 
cuit pattern, fixed contacts connected to the exter- 
nally connevT ig terminals slide on the pattern on the 
other side ot me temiinal plate, keeping elastic contact 
with Hie pattern, and the terminal plate Is bistalled on so 
the guide member, its turning chedced. 
[PO^I As a fourth solving means, there Is provided 
the combined contrd-typs electronk: de\/lcs, wherein 
the operating member Is provided at the other end with 
a click spilrtg turning as a unit vrtth the operatlr^ mem- 3s 
ber or a click plate disposed coaxiaDy with the operating 
member, and the click plate engaging the cBck spring or 
the click spring engaging the click plate ts Instiled fix- 
eifly on the guide member, as the case may be, a con- 
c»rity or convex on the click sprmg slides on an area cf 40 
rady projections and recesses on the cDck plate, keep- 
ing elastic contact with the area, to cEck the operating 
member. 

^9033] As a fifth solving means, there is provided 
the combined control-type electronic device, wiierein a 4s 
recess round and deep In the direction of the rotation 
axis of the operating member is made in each end sur- 
face of the operating member, the contact member and 
the temnlnal plate are Inserted In the recess of one end 
of the operating member and the click spring and the so 
click plate are inserted In the recess of the other &n<i of 
the operating member. 

[0034] As a sixth solving means, there Is provided 
the combined control-type electronic device, wherein 
the guide member has a first supporting part on one ss 
skie of the rotation axis of the supporting member and a 
second supporting part on the other side of the rotatkan 
axis, the first supporting part is provided with pivots on 



whi<^ the gidda men^ertums, a pressing-down part is 
provided m such a surfeoe of the second m<pportIng 
part as f^ss the push switch unit, and the pressing- 
down part presses down Vhe push su^ch unit when the 
oparatHig member is pushed. 
[0035] As a seventh solving means, there Is pro- 
vided the combined contrtri-lype electronic device, 
wherein the base is made of resin and the fixedcontacts 
are inserted In the base so as to protrude from the base 
when the base is molded. Thus, the fixed contacts an 
held by and fixed to the base. 
[0036] As an eighth solving means, there Is pro- 
vided the combined control-type electronic device, 
wherein the rotary unit is s rotary encoder unit. 
[0037] As a ninth solving means, there is provided 
the combined control-type electronte device, wherein 
the circuit pattern is a radial conductive pattern formed 
plane-symmetrically on both sides of the terminal plate. 
[0038] As a tenth solving means, there is provided a 
combined control-type electronte device which has a 
base of an insulating material to be installed on a circutt 
board. Installed on the base are a push switch unit 
which outputs a ^gnal when an operaSng member is 
pushed; a rotary unit which generates signals when the 
operating member is turned; and externally connecting 
temilnals wtilch transmit signals, outputted from the 
push switch unit and the rotery unit, to the circuit board. 
The externally connecting tennin&ls are connected to 
the circuit board, which is installed in an electronk: 
device. The op^tlng memfaffl* protrudes out of an aper- 
ture made in the front panel of the electronic devke. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0039] 

Rg. 1 Is an expkided perspective view of a rotary 
encoder 100 with a push switch, an embodiment of 
the con^ned control-type electronic conponent of 
the present InvenUon; 

Rg. 2 Is a sectional view of a rotary encoder 100 
with a push switch, an embodiment of the present 
invention, taken along arrowed line 2-2 of Rg. 1; 
Rg. 3 is a plan view of the base 101 of the rotary 
encoder 100 with a push switch, an enibodiment of 
the present invention; 

Rg. 4 Is a front view of the terminal plate 106 of the 
rotary encoder 100 with a push switch, an embodi- 
ment of the present Invention, as seen In the direc- 
tion of an-ow 4 of Rg. 1 ; 

Rg. 5 is to describe the operation of the roller 103 

of the rotary encoder 100 with a push switch, an 

embodiment of the present Invention; 

Rg. 6 is to describe the operation of the roller 103 

of the rotary encoder 100 with a push switcti, an 

embodiment of the present invention; 

Rg. 7 a partially sectional, perspective view of ttie 

rotary encoder 100 vrfth a push switch, an embodi- 
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mant of the present invention, instafled on an elec- 
tmnicetovteeSOO; 

Rg. 8 is a sflctionBl side view of a rotary encoder SO 
with a push switch, an example of the conventionat 
combined control-type electronic device; s 
Ftg. 9 is a sectional side yAtm of the convenliMat 
combined corttrol'type electronic device, of which 
the operating icnob is pushed in a horizontal direc- 
tion; and 

Fig. 10 is a partially sectional view of the conven- 
tional combined, control-type electronic device 
installed in an electronic device. 

DESCRIPTIOIM OF THE PREFERRED EIWIBODI- 

MENTS 

[0040] Referring to Rgs. 1 to 7, an embodiment, 
that is. a rotary encoder 100 with a push switch, of the 
combined control-type electronic component of the 
present invention will be described. 
[0041] As shown in Rg. 1, the rotary encoder 100 
with a push switch consists mainly of a base 101, a 
guide member 102. an operating member, namely, a 
roller 1 03, a cover 1 04, a contact member 1 0S, a tennnl- 
nal plate 108, a click spring 107, and a clitft plate 1 08. 
[0042] Each member will be described below. 
[0043] The base 101 is made of resin and com- 
prises a rec^gular bottom plate 101a and end walls 
101b and 101c at the longitudinal ends of the bottom 
plate 101a as shown in Rg. 1. The bottom ptete 101a 
has en aperture 1 01 d near the end wall 1 01 b, a notches 
101e and 101f opposite to both edge parts bi a tateral 
direction at the end wall 101b side, a noteh lOlg tn the 
same side as the notch lOle, and a circular recess 
101 h on the side opposite to the notch lOlg. A through 
hole 101b' is made in the end wall 101b and another 
through hole 101tf is made in the end wait 101C, their 
axes aligned with each other Besides, a claw-like stop- 
per lOlb" is formed on the Inner surface of the end wall 
101b opposite to the through hole 101b' near the side of 
the bottom plate 101a wherein the notch lOlf Is made 
and another claw-like stopper 101c" is formed on the 
Inner surfece of the end wall 101c opposite to the 
through hole lOltf near the same side of the bottom 
plate 101a. 

[0044] As shown in Rgs. 1 to 3, externally connect- 
ing temiinais 110a and 110b, each made of an elastic 
conductive metal plate, protoide from the bottorn plate 
101a into the notch 101 e; extemally connecting termi- 
nals 1 lla. 111b, and 11 lc, Into the notch lOlf, These 
extemally connecting tenninais are fixed in the notches 
l>y inserting them into the guide member 101 when the 
base is molifed. Fixed temiinats 1 12a, 112b, and 11 2c. 
each made <a an elasOc conductive metal plate, pro- 
trude fmm Uie edge, along the end wail 101b, of the 
aperture lOld (see Figs. 2 and 3). Be^des, protnidlng 
in the notch 101g is an elastic contact leg 113 made of 
an elastic conducthre metal plate and having a convex 



on Its Op. 

[0045] A fixed contact 1 1 4 made of an elastic con- 
ductive metal plate is exposed at the center of the 
recess lOlhin the bottom ptate 101a. The fixed ooimct 
1 14 is Inssrtad in the bottom plate 1 01 3*8 portion when 
the base Is molded. A ground pattern 116 mads of an 
elastic conductive metal plate is exposed in an area 
along the periphery of the recess 1 01 h. The ground pat- 
tern 115 is inserted in the bottom plate 1 0la's portion 
when the base is molded (refer to Rgs. 1 and 3). As 
shown in Rg. 3. the fixed terminals 112a. 11 2b, and 
112c are connected to the externally connecting termi- 
nals 110a, 111a, and 111b. respectively Their connec- 
tion Is mads through the bottom plate loia On the 
other hand, the fixed contact 114 is connected to the 
externally connecting terminal 111c, and the ground 
pattern 115 and the elastic contact leg 113 are con- 
nected to the externally connecting tenninal 1 1 0b. 
[0046] As shown In Rg. 1 , a movable contact 1 1 6, 
namely, a dome-shaped conductive plate spring (being 
convex in Rg. 1) Is put in the recess 1 01 h of the bottom 
plate 101a, and an insulating sheet 117, of which one 
side Is adhesive, is affixed to the top of the bottom plate 
101a to cover the movable contact 116. Part of the 
periphery of the movattle contact 1 1 6 is in contact with 
ttie ground pattern 1 15 in the recess 1 01 h. Thus consti- 
hited In the recess 101 h is a push sw'rtch un'rt 200. When 
the movable contact 116 is pressed down, its center 
part comes in contact with the fixed contact 114 to con- 
nect it to the ground pattern 115. 
[0047] As shown In Fig. 1. ttie guide member 102 
comprises a stepped shaft lOffia. a base 102b to canfi- 
lever the stepped sluft 102a, an engaging part 102d 
fonned at the root of the stepped shaft 102a, its section 
being in the shape of ovat, and an arm 1 02d on one side 
of the stepped shaft 102a and another 102e on the 
other side, the arms 102d and 102e parallel to each 
other. The arms 1 02d and 1 02e and the base 1 02b con- 
stitute a U-shape. In the present embodiment, the 
stepped shaft 102a. the base 102b, the engaging part 
1 02c, and the arms I02d and 102e are formed as a sin- 
gle piece by aluminium die casting. 
[0048] The small-diameter portion 102a'-1 of the 
stepped shaft 102a has a D-shaped section A(refer to 
Rg. 2) and a groove 102a" in the periphery of its front 
end. A C-shaped washer 118 is fitted in the groove 
102a". A projection 102d' and another 102d'' (not 
shown) protrude from the front and rear ends of the anm 
102d, respectively, in the direction parallel to the axis of 
the stepped shaft 102a. The arm 102d and the projec- 
tions 102cf and 102d" are fonned as one piece. On the 
other hand, the arm 102e has on its front end a projec- 
tion 102e" protruding in the directton parallel to the axis 
of the stepped shaft 102a and on Its rear end an engag- 
ing part 102e". Besides, a projection 102f is fonned 
downward on the bottom surface of the am 1 02e. 
[0049] Referring to Rgs. 1 and 2. the roller 1 03 will 
be described. T^e roller 103 is molded in resin as one 
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piece. Slip-preventive grooves are formed h the longitu- 
dinal direction )n the periphery of tlie rarier 103. A 
stepped center hole 103a Is formed along the notation 
axis of the roller 103. Recesses 103b and 103c round 
and deep in the direcfion of the rotation axis of the roller 5 
103 are formed in the end surfaces of the roller 103, 
respectiveiy. A cylindrteal engaging part 1 03b' Is formed 
at the bottom of the recess 103b, and three projections 
1 03b" are formed radially on the periphery of the engag- 
ing part 1 03b' (see Fi g. 1 ). ,0 
[0050] "nie contact member 1 05 in Figs. 1 and 2 are 
made of an elastic conductive metal disc, which has 
three contact legs 105a formed along its periphery, a 
center through hole 105b, and three notches 105b' 
made radially in the edge of the center through hole is 
105b. 

[0051] The terminal pir-; 06 shown In Rgs. 1 , 2, 
and 4 is disc-shaped and n«!i radially ananged circuit 
patterns, that is, three conductive patterns lOBa, I06a, 
and 106a! The gaps between the conchicttvs pattems 20 
106a are filled with resin so that the conductive pattems 
106a are fixed as a unit Because each conductive pat- 
tern 106a is formed by a conductive metal plate having 
appKMdmately the same thlctoiess as the tenninal plate 
106, plane-symmetric patterns 106a aid I06a are zs 
formed on the front and back suifaces of the temnlnat 
plate 106, one pattern on each sur^ce. Besides, a D- 
shaped through hole lOBb (see Rg. 4) Is made in the 
center of the terminal plate 106, and a sem1<yiindric^ 
engaging part 106c is formed so as to surround the 30 
edge of the through hole 1 06b, on one side of the termi- 
nal plaitB 106. A sectoral engaging part 106d is fommd, 
joining with tlie ei^aging part 106c. 
[00S2] The click spring 107 sliown In Flge. 1 and 2 
is matte of an dastic metal disc, which has two elastie as 
legs 107a and 107a formed so as to be bent along its 
periphery. A convex 1 07b is formed at the connection of 
each elastic leg lOZa'stip. A through hole 107c Is made 
at the center of the click spring 107, and two small holes 
I07d and 1 07d are made under the through hole 107c 40 
in Rg. 1. 

. [0053} The click plate 108 shown in Rg. 1 is a resin 
disc, vtfhich has a hole 108a in the shape of oval, and an 
area of radial projections and recesses 108b on its one 
side. 45 
[0054] As shown in Rgs. 1 and 3, the cover 104 
consists mainly of a base plate 104a, arms I04b and 
104c pn>truding left and right from the lower part of the 
base plate 104a, a wait 1 04d formed along the edge of 
the upper part of tiie base ptate 1 04a and protruding to so 
one side of the base plate 104a, and an aich-shaped 
hold-down 104e protruding further from the middle part 
of the top of the wall 1 04d. Besides, a D-shaped through 
hole 1 04f is made at the center of tiie base piate 104a, 
and a semi-cylindricai hold-down 1 04g is fbnned along » 
the edge of the iqjper part of the through hots 1 041 so as 
to protrude to the same side its the wail 1 04d (see Fig. 
2). A projection 1 0Ati' Is formed on the side of the arm 



1 0^ opposite to the guide member 102, the projection 
104d' and tfw projecdon lOgdW the arm 102d of the 
guide member 102 algned with each other. A hole 
104b" (not shown) is made in the other side of the arm 
104b, the hole 104b" and the projection 104b' aOgned 
with each other. On the other hand, a through hole 1 040" 
is mads in the arm 1 0^ tlie tiuough hole 1 0^ and the 
projection 1 02e' of the ami I02e of tiie guide member 
1 02 aligned with each other, and an engaging pal I04h 
Is fonned by the through hole 104tf. The cover 104 is 
molded as one piece bf aluminium die c^tng. 
[0055] Referring to Rgs. 1 and 2, the assembled 
condition of each member will be described next 
[0056] The through hole 1 05b of the contact mem- 
ber 105 is fitted on the engaging part 103b' at the bot- 
tom of the recess 103b of the roller 103, the contact 
member 105 thus positioned and fixed. Accordingly, the 
contact member 1 05 is prevented from turning relatively 
to the roller 1 03 by the engagement between the projec- 
tions 103b" of the engaging part 103b' and the notches 
105b' in the periphery of the through hole 105b of the 
contact member 105. 

[0057] On the other hand, the small holes 1 07d and 
1 07d of the elicit spring 1 07 are fitted on the projections 
1 03d (see Rg, 2) at the bottom of the recess 1 03c, and 
the tips of the projections 103d protruding out of the 
holes 107d and 107d are melted and crushed (the 
melted and crushed state is not shown) to fix the cFick 
spring 107. 

pOSS] The oval-shaped hole 108a of the click plate 
1 08 is fitted on the enga^ng part 1 02o at the root of the 
stepped shaft 102b of the ^ide member 102, and 
thereby the click piate 108 is fixed to the stepped shaft 
102b and prevented from turning retamrety to the 
stepped shaft 1 02a. The stepped shaft 102a is inserted 
through the center hole 1 03a of the roHer assembly 1 03. 
Thus, the roller 103 is rotatsbiy supported by the guide 
member 102. in this state, the o^wexes 107b of the 
click spring 107 fixed to the roller 103 press the area of 
radial projections and recesses 108b of the cGck plate 
1 0S. Because the step of the stepped shaft 102a checks 
the movement of the roller 103 toward the base 1 02b of 
the guide member 102, the spacing between the click 
spring 107 and the elide plate 108 is kept constant, and 
hence the pressure exerted by the convexes 1 07b of tiie 
click spring 107 against the area of radial projections 
and recesses 108b of the click plate 108 is kept con- 
stant Thus, me roller 103 can be disked with untfoim 
tuning force. 

[005S] Moreover, the D-shaped through hole 106b 
of the temninal plate 106 is fitted on the small-diameter 
portion 102a'-1 of the stepped shaft I02a. Thus, the ter- 
minal plate 106 Is fixed on the stepped shaft 102a and 
Its turning on the shaft is checked, and the side of the 
terminal plate 106 opposite to the side where tiie 
engaging part 106c formed presses the elsstk: con- 
tact legs 105a of the contact member 1 05 which is fixed 
to the roiler 103. Furthemnore, the through hole 104f of 
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the cover 104 Is fitted on Ihe emEUI-diametei- portion 
102b'-1 of the stepped sheft 102b. Thus, the cover 104 
is fixed on the stepped shaft 1 02a and Its turning on the 
shaft Is chected. The spring washer 108 is Htted in the 
groove 102a of the stepped shaft 102a to prevent the 5 
parts on the stepped shaft 1 02a from coming off. At the 
time, the hold-downs 104e and I04g formed on the 
cover 1 04 come in cont^ with the engaging parts 1 0Sd 
and 106c, respectively, to position the terminal plate 
106. w 
[0060] The projections 102d' and 102d" on both 
ends of the arm 102d of the guide member 1 02 shown 
in Rg. 1 are fitted into the through holeslOlbandlOlc, 
respectively, of the end walls 1 01 b and 1 01 c of the base 
101 , Thus, the guide member 102 Is supported by flie ts 
base 1 01 so that the former can turn on tiie latter. While 
the roller 103 Is not pushed, the projection 102f of the 
arm 102e is held on the center of the dome-shaped 
movable contact 116 as shown In Fig. 5. On the other 
hand, the stoppers 101b" and 101c" of the end walls so 
101b and lOlc of the base 101 engages, from above, 
the engaging part I04h of the cover 104 and the engag- 
ing part 102e" of the arm 102e, respectively. Thus, the 
turning of the guide member 1 02 is checked to keep the 
projection 1 02f within a prescribed distance of the top of 2S 
the movable contact 1 16. 

[0061] As shown in Rg. 4. the terminal plate 106 is 
disposed so that the fixed terminals 112a, 1i2b, and 
112c of the bottom plate 1 0la of the base 101 come in 
Mastic contact with prescribed places on the engaging so 
part lOGc's side of the temninal plate 106. 
[0062] Moreover, the elastic contact leg 1 13 in the 
notch lOlgofthe base 101 (see Rg. 3) is put into elas- 
tic contact with the bottom of the arm 1 02d of tiie guide 
member 102 as shown In Rg. 5 so as to ground the 3s 
guide member 102 through itself and, thereby, prevent 
the guide member 102 from taking a charge. 
[0063] Now the worl<ings of the rotary encoder 1 00 
with a push switch will be described. 
[0064] The turning operation of the roller 103 will 40 
first be described. 

[0065] As shown in Fig. 5, when the roller 103 is 
turned by applying ron» T to the periphery of the roller 
103 tangenttaliy, the contact member 1 05 showr) in Fig. 
2 turns as a unit with the roller 103 and the elastic con- 4$ 
tact legs 105a, 105a, and 105a slide on the terminal 
plate 106 in a peripheral direction, keeping elaslic con- 
tact with it, and comes into contact with the conductive 
patters 106a to generate pulse signals in accordance 
w'fth the turn of the roller 1 03. so 
[0066] These pulse signals are ou^utted to the out- 
side throi^h the fixed contacts 11 2a, 11 2b, and 1 12c in 
contact with the conductive patterns 106a on the oppo- 
sfiie side of the contact member 1 05 of the temnlnai plate 
106 and the externafiy connecting termirials 110a, 55 
111a. and 111U 

[0067] While the roller 103 is not turned, the con- 
vexes 107b of the click spring 107 shown in Rg. 2 



engage recesses <^ the area of radial projections and 
recesses 108b of the dick plats 1 08 and the elastic con- 
tact legs 105a of the eontect member 105 a« out of 
contact with the conductive patterns 106b so that no 
pulse signals are ou^tted from the ei(t»itai|y connect- 
ing terminals 110a. Ilia, and 111b. 
ED088] Next the pushing operation of the roller 103 
to a bottom plate 101a of the base 101 will be 
described. 

[0089] Rg. 5 shows the roller 103 which is not 
pushed. When me roller 103 is pushed by force F as 
shown in Rg. 6, the projection 102f of the guide member 

102 joined to the roller 103 presses and displaces the 
center of the movable contact 116 against its elastic 
force toward the fixed contact 114 of the bottom plate 
101 a. 

[0070] When the pressure on the movable contact 
116 reaches a prescribed lewl, the movable contact 
1 16 yields to the pressure to come into contact with the 
fixed contact 1 1 4. Thus, the push switch unit 200 func- 
80ns. The signals thus generated are outputted from the 
externally connecting temilnals 1 10b and 1 1 1c (refer to 
Rg. 3) to the outside. 

[0071 ] When the pushing force F on the roller 1 03 is 
removed, the etastio restoring force of the movable con- 
tact 1 16 pushes the guide member 101 and the roller 

1 03 back Into Uie states shown in Rg. 5. 

[0072] Rg. 7 shows the rotary encoder 100 with a 
push switch Installed in en electronic device. The rotary 
encoder 100 with a push switch Is mounted on the cir- 
cuit boani 250. whtoh is disposed parallel to the front 
panel 300a of the electronic device 300, and the exter- 
nally connecting terminals 110a. 110b, 111a, 111b, and 
111c (refer to Rg. 3) are connected to the dicuit board 
250 by soldering. And, the front portion lOSa of the 
roller 103 protrudes out of a rectangular aperture 300b 
made In the front panel 300b. Though not shown, in 
case that the electronic device 300 is, for example, a 
portable telephone, number buttons, a power-on/off but- 
ton, and other operating buttons are arranged on the 
front panel SOOa. 

[0073] As descrbed above, by Installing the rotary 
encoder 100 with a push switch of the present embodi- 
ment in a thin ^ectremlc device 300 such as a remote 
controller or a portable telephone so that the front por- 
tion of the roller 103 protrudes out of an aperture made 
in the front panel 300a, the degree of freedom of 
arrangement Is raised. The degree of freedom in 
designing electronic devices is also raised. Besides, 
when one takes such a thin electronic device in one's 
hand, one usually does so by putting one's fingers on 
both sides of the device. However, because the miter 
103 Is disposed projectlngty on the front panel 300, 
one's fingers do not touch the roller 103 Inadvertently. 
Thus, the above-described electronic device becomes 
easier to operate. The roller 1 03 may be disposed so as 
to be flu^ with the front panel 300a. Besides, the aper- 
ture 300b in the front panel SOOa is not necessarily rec- 
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tangutar and it mey be rather round. Furtheinmre, the 
roller 1 03 mey be exposed at a curved part of the front 
panel. 

[0074] In addition, the rotaiy encoder unit com- 
prises the contect member 105 and the terminal plate 
1 06 which is disposed coaxlally with the roller 1 03 and 
has t^e conductive patterns 106a on which the contact 
member 105 slides, keeping elastte contact with them, 
the comae! member 105 and the terminal plate 106 are 
displaced together with the roller 103 when the roller 
103 is pushed, and the contact member 105 is directty 
fixed to and driven by the roller 103, whereby the struc- 
ture of the rotary encoder 1 00 with a push switch can be 
made simple. Accordingly, it can be assembled easily in 
a reletfively short time and its manufacturing cost 
becomes relatively low. Moreover, because the relative 
positions of the contact member 105 and the terminal 
ptate 106 do not change, unnecessary pulse signals are 
not generated when the roller 103 is pu^ed. Thus, the 
reliabfli^ of tfie rotary encoder 1 00 with a push switch is 
high. 

[0075] Furthermore, the contact member 105 is 
fixed to one end of the roller ^03. the conc^ctlve pat- 
terns 105a are fwmed on both sides of the terminal 
plate 106 and connected as prwcribed, the contact 
member 105 slides on one side of the terminal plate 

106, Iceeping elastic ojntact with it, the fixed contatis 
112b, 112b, and 112c connected to tiie externaHy con- 
necSng temiinals 110a. 111a. and 111b slide on the 
other side of the terminal plate 1 06, Iteeping elastic con- 
tact with it, and the terminal plate 1 06 is provided to the 
guide member 102 while the turning of the tennln^ 
plate 106 on the stepped shaft 1Q2a is checked. 
Accordingly, the elastic f oroe of the contact member 1 05 
acts on the one side of the terminal plate 106 and the 
elastic foroe of the fixed contacts 1 12a, 1 12b, and 1 12c 
acts on the other side of the temiinal plate 106. There- 
fore, the tenninal plate 106 stays in its position without 
moving In one direction or the other. Accordlngfy. the 
elastic force on both sides of the tenninal plate 106 is 
stable, and pulse signals generated while the contact 
member 1 05 is sliding on ttie terminal plate 1 06 are sent 
stably to the externally connecting temninals 110a, 
1 1 1 a, and 1 1 1 b through tiie fixed contacts 1 12a. 1 12b, 
and 1 12c. Thus, the reliability of the rotary encoder 100 
wiUi a push switch Is high. 

[0076] In addition, because the click spring 107 is 
fixed to the bottom of the recess I03c of the roller 103 
and the click plate 108, which engages the click spring 

107. is fuced to the guide member 102 and the roller 1 03 
is cScked by putfing the convexes 107b of the click 
spring 107 into contact with tiie area of radial projec- 
tions and recesses 1 08b of the click plate 1 08, the elas- 
tic force by the contact member 1 05 acts on one side of 
the roller 103 and the elastic force by tiie clk;k spring 
107 ads on the other side of the roller 103. Therefore, 
the resultant axial foree on the roller 1 03 is almost zero, 
and hence the roDer 1 03 can be turned smoothly, msUc- 



ing the device easier to operate and giving a better feel 
to the operator. 

{0077] lyAoreover, the rebesses 1 03b and 1 03c ate 
made in the end surfaces of the roller 1 03, respedivdy, 

s the contact member 1 05 ar«J the terminal pleoe 1 06 
inserted in the recess lOSb; and the click spring 107 
and the click plate lOfl are Inserted in the recess 103c, 
whereby tie length of the folier 1 03 can be rechicsd and 
hence the rotary encoder 1(M3 with a push sr".-* fch can be 
10 made compact. If it is not necessary to neo.. ihe rotary 
encoder 100 with e push switch In size. \: roller 103 
can be made loncsr, increasing the area of contact 
behveen a finger and the periphery of the roller 1 03 and, 
thereby, making the roller 103 easier to operate. 

IS 10078} Furthemiore. the guide member 102 has tiie 
arms 102d and 102e arranged on both sides of the 
stepped shaft 1 02' le arm I02d is provided with piv- 
ots on which the r. member 102 turns, the projec- 
tion 102f is provic^sd at such place on tiie bottom 

20 surface of the arm I02e as feces the push switch unit 
200 and the projection I02f presses the push switch 
unit 200 when the roller 103 is pushed. Accoreiingly, the 
distance from the pivots to the projection 102f is long 
and hence a large stroke oF the roller 103 Is secured 

25 within a limited turrflng angle of the guide member 1 02, 
which gives a bener feel to the operator. 
[0079] Beside the base 1 01 is made of resin, and 
the fixed contads/r 12a, 112b, and 1 12c are inserted in 
the bottom plate . - a's portion when the base 101 is 

30 moHed. TherefDrf: parts for fixing the fixed contacts 
112a, 112b. and 1l2c ere unnecessary, which contrib- 
utes to the reduction of the number of parts. In additton, 
because the base 1 01 is molded as a unit wfth the fiirad 
contacts 112a, I12bi and 1 12c, the manufacturing proc- 

3s ess is relative^ simple and the manufacturing cost is 
relatively low. 

p)Oao] Moreover, thB radial conducthre patterns 
106a on both sides of the tenninal plate 1 06 are plane- 
symmetric, and each conductive pattern is formed ftwn 

40 a single metal plate. Tlierefore, the manutecturing proc- 
ess of the temiinal plate 106 is simpler and its manufao- 
turtng cost Is lower as compared with those of a temninal 
plate of which the conductive patterns are formed by 
depositing thin metal films on both sides. 

43 [0081] In the present embodiment, description has 
been made about the rotary encoder 100 wrth a push 
switch. It is needless to say, however, that the rotary unit 
can be a rotary variable resistor, ete. Further, the push 
switch unit 200 Is formed on tiie bottom plate 101a of 

so the base 1 01 . However, a push switch can be used sin- 
gly Instead of the push switch unit 200. 
[OOSZ] As IS described above, according to the 
present invent(6n,'ihere is provided a combined control- 
type electronic cisvice which has a base of an Insulating 

55 material to be installed on a ciicult board. Installed on 
the t>a8e are a push switch unit, a rotary unit which gen- 
erates ^nals when sai operatftig member is turned, 
and externally connecting temiinals which transmit sig- 
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nalB, outputtad from the push 8wit<^ unit and the rotary 
unit, to the outside. The opetafing member is supported 
by a supporting member with a rotation axis disposed 
generally parallel to the surfsce of the circuit board. The 
»ipporting member is installed on and fixed to a guide 
member, which in turn is supported b^ the base so that 
the operating member can move In an orthogonal direc- 
tion relative to the rotafion axis of the supporting mem- 
ber. When the operaSng msnber is pushed, the guide 
mender is displaced, which causes the push switch unit 
to fundion. 'Hius, by installing the operafing member 
parlicuiariy in a thin eiectronic dsvice such as a remote 
controller or a portable telephone so that the operating 
member protrudes from the front panel, Installation in a 
relatively wide area of the front panel is possible and the 
degree of freedom of arrangement is raised. The 
degree of freedom in designing electronic device is also 
raised. Besides, when one tatces such a thin electronic 
device in one's hand, for example, one usually does so 
by putting one's fingers on both sides of the device. 
However, because the operating member is projected 
not to the sides of the electronic device but to the front 
panel, one's fingers do not touch the operating member 
Inadvertmtly. Thus, the above-described electronic 
devices are handy to handle. 
[0083] in adcBUon, the rotary unit comprises the 
conmct ntember and the terminal plate which is dis- 
posed coaxfally with the operating mender and has the 
circuit patterns on which the contact member slides, 
Iceepii^ elastic contact with them, and the contact 
member and the tenninal piate ere displaced together 
with the operating member when the operating member 
is pushed. By this constitution, a llnl< mschanian 
between the operating member and the lotaiy unit hav- 
ing the contact member and the tenninal plate Is not 
necessary and the structure of the rotary unit becomes 
simple. Accordingly, It can be assembled easily In a rel- 
atively short time. Therefore, its manutecturing cost is 
relatively low. Moreover, because the relative positions 
of the contact member and the terminal plate do not 
change, unnecessary signals are not genenated when 
the operating member is pushed. Thus, the i^i^idty of 
the rotary unit is high, 

.[0084] Furthermore, the contact men*er is fixed to 
open end of the operating member, the circuit patterns 
are formed on both sides of the tenninal plate and con- 
nected as prescribed, the contact member slides on 
one side of the tenminat plate, l<eeping eiastic contact 
with it. the fixed contacts connected to the externally 
connecting tenninals slide on the other side of the termi- 
nal plate, keeping elastic contact with it, and the termi- 
nal pt^e is provided to the guide member while the 
tuming of the tenninal plate on the stepped shaft Is 
checked. Thus, the elastic force of the contact member 
acts on the one side of the terminal plate and the etestte 
force of the fixed contacts acts on the oUier side of the 
tenninal plate. Therefore, the tenninal plate stays In its 
position without moving in one direction or the other 



Accordingly, the elastfo force on both sides of the terrrn- 
nal plate Is stable, and signals generated while the con* 
tact member Is sliding on the terminal ptote are sent 
statdy to the externally connecUng tenninals, and 

5 through the fixed cxmtacts. Thus, the reliablll^ of the 
rotary encoder with a push switch Is high. 
[0065] Further, there Is provided the comUned con- 
trol-type electronic device, whra-ein the operating mem- 
ber Is provided at the other end with a dick sprir^ 

10 tuming as a urdt with the operating member or a dicilc 
plate disposed coaxially with the operafing member, 
and the dkk plate engaging the elicit spring or the click 
spring engaging the clld< plate is Installed fixedly on the 
guide member, as the case may be, a concavity or con- 

IS vex on the click ^ring slides on an area of radial projec- 
tions and recesses on the click plate, keeping elastic 
contact with the area, to dick the operating member. 
Accordingly, the el^c force by the contact member 
acts on one side of the operating member and the elas- 

so He force by the clfck spring acts on the other side of the 
operating member. Themfore, the resultant axial force 
on tiie operating member is almost zero, and hence the 
operating member can be tumed smoothly, making the 
device ea^er to operate and giving a better feel to the 

ss operator. 

[0OB6] Furtiier, there Is provided the combined con- 
trol-type elec^onic device, wherein a recess round and 
deep ih the dfcection of the rotation axis of the operating 
member is made in each end surface of the operaHng 

30 member, the cont^ member and the tenninai plate are 
inserted in the recess ofoneendofthe operating mem- 
ber the c\\dk spring and the click plate are inserted ]n the 
recess of the other end of the operating member. Tliere- 
fore, the length in the direction of the rotation axis of the 

35 opsratmg member can be reduced and hence the com- 
bined comtrel-type electronk; part can be made com- 
pact. If it is not necessary to reduce the combined 
control-Is^ electronic part in size, the operating mem- 
ber can be made longer. Increasing the area of oontact 

40 between a finger and the periphery of the operating 
member and, thereby, making the operating member 
easier to operate. 

IGOBT] Further, there is provided the combined con- 
trol-type electronic device, wherein the guide member 

4S has a first supporting part on one side of the rotation 
axis of the supporting memberandasecond supporting 
part on the other side of the rotation axis, the first sup- 
porting part is provided with pivots on which the guide 
member turns, a pressing-down part is provided on 

50 such a surface of the second supporting part as feces 
the push switch unit, and the pressing-down part 
presses down the push switch unit when the operating 
member is pushed. Therefore, the distance from the piv- 
ots to the presstng-down part Is long and hence a targe 

55 stroke of the operating member is secured within a Hmit 
tuming angle of the guide member, which gives a better 
feel to the operator. 

[0088] Besides, the base is made of resin, and the 
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fixed oontacte ara inserted In the iMttom plate's portion 
when the base is molded. Tharaforei other parts lor fix- 
ing the fixed oonteete are not necessary, which contrib- 
utes to the reduction of the number of parts. In addition, 
because the base is molded as a unit with the fixed con- 5 
tacts, the manufacturing process is relatively simple and 
the manufacturing cost Is relatively low. 
[0089] Further, since the rotary unit is a rotary 
encoder unit, as described in the embodiment of the 
present invention, it can be applied to the rotary 10 
encoder with a push swltclt having a rotary encoder unit 
which outputs pulse signals generated while tiie contact 
member Is sliding on the terminal plate. 
[0090] Further, the circuit pattem Is a radial conduc- 
tive pattern formed plane-symmetrically on both sides of is 
the terminal plate. Accordingly, the conductive pattems 
do not have to be formed by depositing thin metal films 
on both sides of a temilnal plate, but each conductive 
pattem can be fomned from a single metal F^ate. There- 
fore, the manufacturing process of the terminal plate is so 
simpler and Its manufactuHng cost is lower. 
[0091] Further, there Is provided a combined con- 
trol-type electronic device which has a base of an insu- 
lating material to be installed on a circuit board. 
Installed on the base are a push switch unit which gen- 2s 
erates signals when an operating member is pushed; a 
roteiy unit which generates signals wh») tiie operating 
member is turned: and externally connecting terminals 
which transmit signals, outputted from the push switch 
and the rotary unit, to the ciroult board. The externally ao 
connecting terminals are connected to the circuit board, 
which is Installed In an electronic device. The operating 
member pratnides out of en aperture made in the front 
panel of the electrortie device. By installing the operat- 
ing member in a thin electronic device such as a remote 3s 
controller or a portable telephone so that the front por- 
tion of the operating member protrudes out of an ^er- 
ture made In the front panel, the degree of freedom of 
amangement Is raised. The degree of freedom in 
designing electronic device Is also raised. Besides. 40 
when one takes such a thin electronic device in one's 
hand, one usually does so by putting one's fingers on 
both sides of the dwlce. hlowever, because the operat- 
ing member is disposed on neither of flie sides of the 
etectrcHite device, one's fingers do not touch the operat- 4S 
Ing member Inadvertently, which m^s the electronic 
device easier to operate. 

Claims 

50 

1. A combined control-type electronic component 
comprising a base 0I an Insulating material to be 
installed on a circuit board, the base ha\nng thereon 
a push switch unit; a ro^ry unit generating signals 
whan an operating member is turned; and exter- 55 
nally connecting terminals transmitting signals, out- 
putted from the push switch unit and the rotary urut, 
to the outside, wherein; 



the operating member Is supported by a sup- 
portir^ member with a rotation axis disposed 
generaly parallel to the surface of the drcuit 
board, Uie supporting member is installed on 
and fixed to a guMs member, which in turn is 
supported by the base so that the operaling 
member can move In an orthogonal direction 
relative to the rotation axis, and when the oper- 
ating mender is pushed, me guicfe member is 
displaced, which causes the push switch unit to 
function. 

2. A cabined control-type electronic component 
according to claim 1, wherein the rotary unit has a 
contact member and a terminal plate which Is dis- 
posed coaxially with the operating member and on 
which a circuit pattem is fomned, the contact mem- 
ber slides on the circuit pattern, keeping elastic 
contact with it, and the contact member and the ter- 
minal plate move as a unit with the operating mem- 
ber when the operating member is pushed. 

3. A combined control-type electronic component 
accoKling to claim 2, wherein the contact member 
Is installed fixedly to one end of the operating mem- 
ber, the circuit pattern Is fomned on both sides of the 
terminal plate and connected as prescribed, the 
contact member slide's on the drcuit pattern on one 
side of the terminal plate, keeping contact with the 
circuit pattem. and fixed contact members con- 
nected to the externally connecting terminals slide 
on the pattern on the other skle of the tenmlnal 
plate, keeping elastfe contact with the pattern, and 
the terminal plate is Installed on the guide menrdaer, 
its turning checked. 

4. A combined control-type electronic component 
accoidlt^ to any of cialms 1 to 3, whertin the oper- 
ating member Is provided at the other end with a 
click spring turning as a unit with the operating 
member or a click plate disposed coaxlaily with the 
operating member, andti^e click plate engaging the 
click spring or the click spring engaging the click 
plate Is installed fixedly on the guide member, as 
the case may be, a concavity or convex on the cHck 
spring slides on an area of radial projections and 
recesses on the dk:k plate, keeping eiastic contact 
with the area, to elide the operating member. 

5. A combined control-type electronic component 
according to any of claims 1 to 4, wherein a recess 
round and de^ in the direction of the rotation axis 
of the operating member Is made In each end sur- 
face of the operating member, the contact member 
and the terminal plate are inserted in the recess of 
one end of the operating member and the click 
spring emd the click plats are Inserted in the recess 
of the other and of the operating member. 
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6. A combined oontrol-type electronic oomponant 
according to any of claims 1 to 5, wherein the guide 
member lias a first supporting part on one aids of 
the rotation axis of the supporting member and a 
second supporting part on the other side of the 5 
rotation axis, tlie first supporting part Is provided 
wim pivots on wiilch the guide member turns, a 
pressing-down part Is provided on such a surface of 
the second supporting part as faces the push 
switch unit, and the preselt^own part presses 10 
down the push swHch unit when the operatb^ 
member is pushed. 

7. A combined control-type electronic component 
according to any one of claims 2 through 6, wherein is 
the base Is made of resin and the fixed contact 
members are inserted In the base so as to protrude 
from the base whan the base is molded, and the 
fixed contact members are held by toid fixed to the 
base. 20 

8. A combined control-type electronic component 
according to any one of claims 1 through 7, wherein 
the rotary unit Is a rotary encoder unit. 

ss 

9. A combined control*tw?e electronic component 
according to any of claims 1 to 8, wherein the circuit 
pattern Is a radial conductive pattern formed plane* 
symmetrically on both sides of the terminal plate. 

30 

10. A combined control-type electronic component 
comprising a base of an insulating material to be 
Installed on a drcutt board, the base having therem 
a push switch unit which outputs a signal when an 
operating mennber Is pushed, a rotary unit which ss 
generates signals when the opnatrng member Is 
turned, and external^ connecting terminals which 
transmit signals, outputted from the push switch 
unit and the rotary unit, to the circuit board, 
wherein; 40 

the externally connecting ternimals are con- 
nected to the circuit board, which is installed In 
an electronic device, and the operating mem- 
ber protrudes out of an aperture made in the 4S 
front panel of the electronic device. 
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FIG. 4 
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(54) Combined oontrot-typa electronic componant 



(57) There is provided a combined control-type 
electronic component which has a base nrmde of resin 
to be installed on a circuit board. Installed on the base 
are a push switch unit, a rotary encoder unit which gen- 
erates signals when a roller Is tumed, and externally 
connecting tenminals which b'ansmit signals, outputted 
from Hie push switch unit and the rotary encoder unit, to 
the outside. The roller is supported by a stepped shaft 
wlBi a rotation axis disposed generally parallel to the 



surface of the circuit board. The stepped shaft is cantl- 
levered to a base of a guide member, which in turn is 
supported by the base so that the roller can move in an 
orthogonal dire:tion relative to the rotetlon axis of the 
stepped sh^. When the roller is pushed, the guide 
m^ber is displaced, witich causes the push switch unit 
to ft] notion. 



FIG. 




a 



Pttnlad(iyXerax(UK)8ij 



EP1 094 4B3A3 



EUROPEAN SEARCH REPORT 



EP 00 12 2733 



DOCUMENTS CONSIDERED TO BE RELEVANT 



US 5 959 267 A (litOUE SATOSHI ET AL) 
28 Septeoiber 1999 (1999-09-28) 

* the whole dociAient * 

US 5 847 335 A (ONO KOJI ET AL) 
8 December 1998 (1998-12-08) 

* descriptim * 



1-18 



H01H25/06 



HOIH 



The present setuch leport ha» twon diawn up for a>l claims 



CATEGORY OF CiTEDDOOaiEMTS 



23 December 2000 

T:itw(»yorprinc(]latiii 



Zugarek 



2 



EP1094483 A3 



AHNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP OD 12 2733 



monnextislsthepsaamtemlVaiantbeisfdaliiqtolhopaiBMdocuine^ liwabove^nemtoaiKtEurcpsanSQareh report. 

TTio membsfs are as containod In tt» European Patent OJfico EDP He cn 

The Etntpoan Patent Office is In iw way lotto lor Ihesa patiodais whl^ are moreV 



cited fn search report 



28-69-1999 



10064705 A 
1175784 X.B 



86-03-1998 
11-03-1998 



a For mcra delaas about this amax : ssa OIBcral Jounttl of Ui« European Petonl OMc«. Uo. 1 



